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poor people who subsist on less than one dollar per
person a day, and another 1.7 billion who live on be-
tween one and two V.S dollars per person per day
(World Bank 1999). The problem of income inequality
has become so pronounced that in September 1994,
the Progrnm of Action at the Cairo International Con-
ference on Population and Development asserted that
"despite decades of development efforts, both the gap
between rich and poor nations and inequalities within
nations have widened. . . Widespread poverty remains
the major challenge to development effort" (Todaro
2003).
I. Introduction
E conomic growth can be defined as growth in
the value of all goods and services produced
in a given counny in the current year. This con-
cept is more commonly known as growth in gross
domestic product per capita. However, economic
growth does not necessarily imply an improvement in
the standards of living of all the individuals of the de-
termined country. Income inequality may be one of
the factors responsible for this phenomenon. Income
inequality exists when the share of income going to
the rich is higher than the share going to the poor.
When income inequality worsens, the rich get richer
and the poor, poorer. This disproportionate distribu-
tion of income is "largely due to differences in the
amount of income derived from ownership of prop-
erty and to a lesser extent, to
the result of differences in
ear ned income" ( Todaro
2003). Income inequality is not
only a problem in individual
countries themselves, but it is a
global problem as well. It is re-
ported that the top 1 % of in-come recipients receive 15% of -
worldwide income, and the top 5% receive 40% of
all income (Bmun 1990).
Both developing and developed nations have
battled with income inequality for many years. In Bm-
zil, for example, the income share of the richest twenty
percent of the population is thirty-two times that of
the poorest twenty percent. This figure has hardly
changed since 1960. Thus, for every dollar of income
gained by the poor, the rich have gotten $32. This
exact same mtio is found on Manhattan Island in New
York City (Fields 2001). These facts are very dis-
turbing if we consider that the world has 1.3 billion
It has always been an important research
problem whether or not economic growth helps im-
prove the problem of income inequality. Numerous
economists have incessantly tried to determine this
relationship but unfortunately,
they have failed to come to a
consensus. This study will use
Kuzrets' inverted U hypothesis
and the two-sector labor sur-
plus model to try and find the
true relationship between
growth and income inequality
around the globe. Theory
states that income inequality increases for low levels
of growth (GDP) and then, decreases for high levels
of growth. In this research, I will test to see if data
collected from various countries across time behave
in a similar manner. In addition, other variables that
are suspected to affect both inequality and growth
are included in the model in order to better explain
their relationship.
This paper is divided into seven different sec-
tions. The current first section introduces the problem
of income inequality and emphasizes its importance.
The second section states the theory from which this
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research is based on and reviews the most important
literature on the issue of income inequality. The third Figure 1: The "Inverted U" Kuznets' Curve
section presents the empirical research and explains
the different variables that will be used to measure
income inequality. The fourth section describes the -
data source for this research. Modifications to the .~
C.)
original model due to data limitations are explained in ~ .
the fifth section. The sixth section describes the re- 8
suIts for the different regressions that were run in or- g
der to state the relationship between economic growth
and income inequality. Finally, the last section describes
the conclusions for this research and presents avenues
for future research.
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ment economics because they provide a basis for
comparative analysis in order to make generalizations
about the development process of an individual coun-
try.
II. Theory and Review of Literature
Much of the work done on income inequality
is provided by Simon Kuznets. In 1963, a cross-sec-
tion study of 18 countries led Kuznets to believe that
there was a relationship between income inequality
and growth. The formulation of his results state that The two-sector labor surplus model supportsthe inverted U hypothesis. Assume that before a coun-
try starts to develop, its economy is basically agrarian
and that there exists a surplus of labor in this sector.
Since land is fixed and the supply of agricultural prod-
ucts varies, as labor increases, initially output will in-
crease until diminishing marginal returns to labor set
in. At this point, any additional worker will not in-
crease output and thus, there will be an excess supply
of labor.
"it seems plausible to assume that in the
process of growth, the earlier periods are charac-
terized by a balance of counteracting forces that
may have widened the inequality in the size distri-
bution of total income for a while... It is even more
plausible to argue that [there was a] recent nar-
rowing in income inequality observed in the de-
veloped countries " (Fields 2001).
As a country starts to industrialize, workers
are going to be demanded in factories and since there
is an excess supply of labor in the agricultural sector,
the manufacturing sector has to offer a wage higher
than subsistence wages in order to attract workers
&om the agriculturnl sector into the manufacturing sec-
tor. As long as the surplus of labor exists in the agri-
culturnl sector, income inequality will increase as work-
ers move to the manufacturing sector. This is due to
the fact that the increasing amount and low cost of
labor in the industrial sector raises output in this sec-
tor, causing the owners of the industries to realize huge
profits thus, increasing their incomes, while wages
remain constant (Gillis 1992). This will continue to be
the case until labor becomes a scarce factor.
As demand for labor by industries increases
further, wages will have to rise and at the same time,
workers in the agricultural sector become better off
because the supply of agricultural labor is decreasing
(Banya 1995). As the available land per worker and
the marginal productivity of labor start to increase,
In other words, Kuznets believed that the dis-
tribution of income would tend to worsen at early
stages of economic growth and then improve at later
ones. This idea eventually came to be known as "the
Kuznets' curve" or "the inverted-U hypothesis." Fig-
ure 1 shows the relationship between the Gini coeffi-
cient, which is an aggregate numerical measure of in -
come inequality ranging &om 0 (perfect equality) to 1
(perfect inequality) and gross national product per
capita. Kuznets' hypothesis became very famous be-
cause he was the first person to talk about what he
thought was the primary mechanism by which growth
affects income inequality.
Kuznets' inverted-U is a development pat-
tern, not a theory. The difference between a pattern
and a theory is that a pattern shows a relationship
between two variables while a theory asserts that
changes in one variable is the cause of a change in
another variable (Banya 1995). According to Hollis
Chenery (1975), patterns are often used in develop-
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remain low as workers move from the agricultural
sector to the manufacturing sector, enabling industry
owners to make greater profits and worsening inequal-
ity. High population growth rates will then shift the
country's inverted U curves upwards, increasing in-
equality at any given level of per capita income.
III. Empirical Research
Based on the preceding theory, this study will
research the following hypotheses:
1. As rate of growth of per capita income
increases, income inequality first increases and then
decreases.
2. As government intervention in a country's
economy increases, income inequality decreases.
3. As the availability of education increases,
income inequality fIrst increases and then decreases.
4. As the mte of population growth increases,
income inequality increases.
In order to test the different hypotheses out-
lined above, this paper will use an ordinary-least
squares model, which will have the following formu-
lation:
Gini = a + 131 YPC + 132 YPC2 + 133Primary +
134Secondary + 13sprimary2 + 136Secondary2 +
137Socialist + 13gPopGrowth
From all the measures of income inequality, I
have decided to use the Gini coefficient. This index
measures the extent to which the distribution of in-
come amongst individuals or households within an
economy deviate from a perfect equal distribution.
Gini coefficients have a value between 0 and I, where
0 implies perfect equality and 1 implies perfect in-
equality.
wages in the agricultural sector should also increase.
This way, in order to attract more workers from the
agricultural sector, the industry sector has to increase
its wages higher than those in agriculture. We assume
that as wages rise, income inequality falls because as
workers earn higher wages, they are taking more
money away from the wealthy and thus, wage differ-
entials are reduced. In this manner, as wages rise on
both the agricultural and manufacturing sectors, in-
come inequality decreases.
According to Fields (2001) and Chenery' s
(1975) empirical studies, there are additional factors
that affect the distribution of income other than growth
such as the economic system, level of human capital,
and population growth of a country. First of all, the
nature of the economic system itselfis very impor-
tant. Empirical research as found that income inequal-
ity in socialist economies, ceteris parabus, is lower
than that of non-socialist economies due to their pat-
terns of asset ownership and government spending.
The fact that many sectors of the economy are regu-
lated by the government facilitates the equal distribu-
tion of resources amongst the population and thus,
income inequality is low.
Second, the level and inequality of human
capital, otherwise known as education, is a very im-
portant determinant of income distribution. Accord-
ing to human capital theory, education augments cog-
nitive and individual skills, which increase a worker's
productivity and thus, leads to higher labor income
(Seligson 1998). Through the acquisition of educa-
tion workers are able to eliminate skill differentials,
which in turn reduce wage differentials. In the early
stages of development, due to the scarcity of skilled
workers, as education increases, wage differentials
between skilled and unskilled workers widen. After-
wards, as the economy starts to develop and educa-
tional facilities are more available to the population,
the number of skilled workers will increase causing
their wages to fall. This way, wage differentials will be
reduced, improving inequality. George Psachal])Oulos
(1991) considers that education contributes signifi-
cantly to growth because it reduces both poverty and
income inequality.
The third determinant of income distribution
is population size. According to Banya (1995), high
population growth mtes are a determinant of the level
of income inequality in a country. Following from the
two-sector labor surplus model, the higher the popu-
lation growth of a country, the longer labor costs will
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In the above model, YPC stands for real gross
domestic product per capita. The Primary and Sec-
ondary variables refer to different levels of education.
The Socialist variable is a dummy variable that repre-
sents whether the respective country has a declared
socialist government or not. The Popgrowth variable
refers to the rate of population growth. I have included
the squared term for real gross domestic product and
for both measures of education because according to
theory and to the nature of the Kuznets' curve we
expect a nonlinear relationship between these vari-
ables and the Gini coefficient.
Following from the review of the literature we
would expect the coefficient for YPC to be positive
52
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for low levels of income per capita and negative for
higher levels of income per capita. Thus, since we are
using both YPC and YPC2 we.would expect the co-
efficient for YPC to be positive and the coefficient for
YPC2 to be negative. For low levels of GDP percapita, on the increasing side of the Kuznets' curve, ~
the coefficient for YPC would dominate increasing
income inequality. For higher levels ofGDP per capita,
though, on the decreasing side of the Kuznets' curve,
the coefficient for YPC2 would dominate decreasing
income inequality. This is the same for both measures
of education. Primary and Secondary are expected
to have a positive relationship with income inequality
for low levels of development. On the other hand,
their squared terms, Primary2 and Secondary2, are
expected to have a negative relationship with income
inequality for higher levels of development or GDP
per capita. The coefficient for Socialist is expected to
be negatively correlated to the Gini coefficient. Fi-
nally, Popgrowth is expected to be positive at all times.
Table I presents the definitions and expected signs of
each of the variables used.
Table 1: Dependent and Independent Variables
Variable Definition Expected Sign
Dependent
Gini Measures the extent to which the distribution of income among indivi:iuals or househokls
within an economy devote ti-om a perfectly equal distribution
Independent
Refers to gross mtional income, convaied to U.S. dollars using the Work! Bank Atlas
method, diviied by the midyear population. Estimates are in constant 1995 US dollars.
+
YPC2
Primary Ratio of total enrolment, regardless of age, to the populat~n of the age group that
ofrK:tilly corresponds to the pritmry level of education measured as a gross percentage.
Estitmtes are based on UNESCO's classificat~n of education levels.
+
PrimarY
Secondary Ratio of total enrolbnent, regardless of age, to the population of the age group that
officially corresponds to the secorKiary leve! of education measured as a gross percentage.
Estimates are based on UNESCO's classiOCation of education leve~.
Secorxtary2
Socia~t Dummy variable d1at takes the vahle of] fur socialist governments and 0 fur ron-socialist
govt:rnrnent.
Popgrowth Annual population growth rate. +
53The Park Place Economist Volume Xl
:>me Inequality
IV. Data
The data for this empirical study will be col-
lected from the World Bank Development Indicators
2002. This data source contains the most detailed
data on human welfare in order to provide a picture
- of the social effects of economic development on dif-
ferent countries. Data for over 550 development in-
dicators and time series data from 1960-2001 for
over 200 countries and 18 country groups are com-
piled into this single source. Data includes social, eco-
nomic, financial, natural resources, and environmen-
tal indicators. The primary sources of social indica-
tors data are the data files and publications of spe-
cialized international agencies such as the Food and
Agriculture Organization, the International Labour
Organization, the United Nations Educational, Sci-
entific, and Cultural Organization, the UN Statistical
Office, and the World Health Organization. Supple-
mentary sources include the Population Council, the
UN Research Institute for Social Development, and
World Bank data files. Some demographic and labor
force indicators are estimated by interpolating census
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The new Illiteracy variable is defined by the
World Bank (2002) as the percentage of people ages
15 and above who cannot, with understanding, read
and write a short, simple statement on their everyday
life. This variable is expected to be positively related
to the Gini index. Thus, as illiteracy rates increase,
income inequality will also increase.
observations.
Due to limitations on the availability of de-
pendable Gini coefficients across time, this research
will only use cross-country data on 110 different coun-
tries from 1985 to 2001. The 110 different countries
include all those countries that have a valid Gini coef-
ficient, as published by the World Bank. A list of all
110 countries can be found in Appendix I.
VI. Results
Table 2 shows the results for the above regression.
Table 2: Gini Regression
Variables Modell
39.119**
(14.410)
Constant
YPC 0.00158
(1.125)
YPC2 -1.O38E-O7*
(-1.684)
Illiteracy 0.0872
(1.539)
R2 0.089
Adjusted R2 0.055
SampleSjze 110
Note: ** Significant at the 0.01 level. *Significant at the
0.10 level.
The results for the regression do not appear
to be very robust for it only explains 5.5% of the total
variation in the Gini coefficients. Although the coeffi-
cients for the variables appear to have the expected
signs, these were not significant. The only significant
variable at the 0.0 1 level was the constant, which had
a coefficient of39.119. This tells us that we did not
account for much of the variation of the Gini coeffi-
cients through the variables we used. According to
this model, as GDP per capita increases by one dol-
lar, the Gini index increases by 0.00 158. However, it
is very surprising that this coefficient was not signifi-
cant at all. On the other hand, the coefficient of-
1.038E-07 for the GDP per capita squared variable
was significant at the 0.10 level. This shows that the
effect ofGDP per capita squared on income inequal-
ity is greater than the positive effect exerted by the
V. Model Modifications
As a result of the existence of limitations on
the availability of data across time and countries, my
original regression model has become obsolete and
thus, has to be modified. First of all, the variables
Primary and Secondary as a proxy of education are
no longer a good measure of the level of education in
a country at a specific point in time because Gini co-
efficients are only available for a single year. Since the
Gini index measures the income inequality of adults
and the Primary and Secondary variables measure
the education levels of the younger portion of the popu-
lation I have decided to use illiteracy rates as the new
proxy for education. Illiteracy rates are a better mea-
sure of the educational level of those individuals whose
income was taken into account when calculating the
Gini coefficient. In addition, population growth also
becomes useless under these new constraints because
the population growth during one specific year will
not affect the Gini coefficient for that same year. Even
if population grows at a high rate, this increase will
not affect the income distribution of the adults in the
workforce at that point in time. Thus, this variable will
be omitted in the new model. Moreover, the Socialist
variable will also be dropped. Although whether a
government is socialist or not is very important, as
explained in the theory section, this measure can cre-
ate various problems and may cause distortions in the
regression results. This is due to the fact that there are
many countries in the sample size, such as the Scan-
dinavian countries, which are not set up as socialist
governments but have adopted some of their poli-
cies. Thus, by omitting this variable such problems
will be avoided.
The new model will then have the following
fOlrn:
Gini = a. + PI YPC + P2 YPC2 +
J33l11iteracy
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coefficient of the GDP per capita. Even though nei- other dependent variables used in Models 2 and 3 
ther of the GDP per capita variables had significant were the percentage of income going to the poorest 
coefficients,the stated equation still generates an in- 10% of the population (Ypoor 10) and the percent- 
verted U. The Illiteracy variable also turned out to be age of income going to the poorest 20% of the popu- 
insignificant with a coefficient of 0.0872. In order to lation (~~oor20).  ~spectively.   he data for these two 
attempt to explain the low significance of this coeffi- new dependent variables come from The World De- 
cient and of the model as a whole, I decided to run a velopment Indicators Online Database 2002. For 
correlation test between the GDP per capitaand Illit- these two models, we expect the coefficients to be 
eracy variables. The Pearson Correlation had a value the opposite fiom the previous model. Accordingly, 
of -0.41 8, which was significant at the 0.01 level. Al- YPC should be negative and YPC2 should be posi- 
though this correlation was determined as significant, tive. GDP per capita is expected to be negatively re- 
the coefficient is so low that it should not matter. lated to the percentage of income going to the poor- 
After attempting to do a curve fit on the scat- est 10% (20%) of the population because as income 
ter plot of the Gini coefficients of the different coun- increases on the upward segment of the Kuznets' 
tries against their GDP per capita, the negative rela- curve, inequality should rise and thus, the income go- 
poorest 10% (20%) of the population should 
same time, GDP per capita squared should 
As identified above, the observed relation- have a positive relationship to the percentage of in- 
come going to the poorest 10?/0(20%) of the popula- 
Figure 2: Model 1 Curve Fit tion because as income increases over the downward 
sloping segment of the Kuznets' curve, inequality 
should decrease and thus, the percentage of income 
going to the poorest 10% (20%) of the population 
should increase. In comparison to the original model, 
we expect illiteracy rates to be negatively correlated 
to the percentage of income going to the poorest 1 OYO 
(20%) of the population. This is due to the fact that as 
the availability of education increases and illiteracy 
rates fall, wage differentials and income inequality 
should also fall and thus, the percentage of income 
going to the poorest 10% (20%) of the population 
should increase. Table 3 summarizes the expected 
results for the second and third models. 
GDP per cap~ta 
Table 3: Expected Signs for Models 2 & 3 
YPoorl 0 Ypoor20 
The results for both models are found on 
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Table 4: Supplementary Regressions Figure 3: Model 2 Curve Fit (Poorest 10% of Population)
Model 2 Model 3Variables: .
2.659 6.531
(9.233)** (10.672)**
Constant
YPC -1.174E-04
(-1.075)
-2.569E--
04
(-1.107)
ypC2 9. 197E-09
(1.406)
2.115E-O8
(1.522)
Illiteracy -0.0053
(-0.884)
-0.01376
(-1.077) GDP per capita
R2 0.038 0.052
Figure 4: Model 3 Curve Fit (Poorest 20% of Population
Adjusted R2 0.002 0.017
SampleSjze 110 110
Note: **Significant at the 0.0 I level.
GDP per capita
come going to the poorest 10% (20%) of the popu-
lation and GDP per capita, these curve estimations
are not very reliable. The fact that there is still great
variation on the percentage of income going to the
poorest 10 and 20 percentage of the population of
low GDP per capita countries makes the relationship
between these two variables rother weak. Thus, there
is no concise correlation between the two.
At the same time, though, the curve estima-
tions for both dependent variables somewhat show
the same L-shaped relationship as the original model
with the difference that this one is upside down. The
fact that both relationships are flips of each other is
not surprising at all since real GDP per capita affects
the Gini Coefficient and thepercen mge of income going
S6
The results for the regressions of both mod-
els were very similar. Once again, just like the results
for original model, the coefficients of the variables had
the expected signs, but they were not statistically sig-
nificant. The only significant variable at the 0.0 1 level
was the constant, which implies that we are not ac-
counting for much of the variability in the income go-
ing to the poorest ten or twenty percent of the popu-
lation through the independent variables used. The
patterns of greater significance between the three in-
dependent variables are constant with the results for
the original model too. In all three models the most
significant independent variable is always YPC2. Once
again, this advocates for a negative relationship be-
tween income inequality and GDP per capita. Re-
gardless, both Models 2 and 3 lack robustness with
adjusted R2 of 0.002 and 0.017, respectively. Thus,
there is no crucial correlation between the percent-
age of income going to the poorest ten or twenty per-
cent of the population and GDP per capita.
In order to complement the results for the
second and third models, I ran a curve fit on GD P per
capita and the dependent variables for each model,
YPoorl0 and YPoor20. Figures 3 and 4 show the
results for the curve fit for both models 2 and 3.
Although both fIgUres show relatively the same
positive relationship between the percentage of in-
Thp Park Placp Ecnnnmi~t V,,/ump Xl
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to the poorest 10 or 20% of the population in oppo- variables. The coefficient for the YPC variable has a
site ways. value of 6. 16E-03 and it is significant at the 0.10 level.
In addition' to the above two regressions, I At the same time, the coefficient for the illiteracy vari-
decided t~ include yet another regression which fo- able is 0.138 and this is significant at the 0.10 level.
cuses solely on those countries whose real GDP per Even though more variables appear to be significant
capita is less than or equal to $6,000. Since the coun- in this regression, its adjusted R square states that we
tries with lower real GDP per capita seemed to show only accounted for 4.4% of the variability in the Gini
more variability in the proxies for income inequality, I index for the poor countries and thus, the regression
decided to run this additional regression in order to as a whole does not seem too robust. The signs of the
see if there is any significant relationship between real coefficients, however, suggest that the equation still
GDP per capita and the Gini coefficient for these generates an inverted U.
poorer countries. The formulation for this regression After attempting to estimate a curve through
is the same as the modified formula that was pre- the observed variability of the Gini coefficients for the
sented earlier: selected countries I encountered a rather interesting
result, which is illustrated on Figure 5.Gini = a. + PI YPC + P2 YPC2 + P3111iteracy
Figure 5: Model 4 Curve Fit
The expectations for each variable are the
same too with YPC being positively related, YPC2
being negatively related and llliteracy being positively
related to the Gini coefficient.
The results for the fourth regression
are found on Table 5.
Table 5: Additional Regression
Variables Model 4
33.879
(8.870)*
Constant
6.16E-03
(1.890)**
GDP per capita
-8.723E-O7
(-1.412) According to Figure 4, we find that since nei-ther the linear, quadratic or cubic curves fully capture
the shape of the observed trend, we cannot make a
solid conclusion about what the true relationship be-
tween real GDP per capita and income inequality is
for these poorer countries. Nevertheless, it is clear
that the inverted-U is not visible.
Illiteracy 0.138
(2.238)**
1]2 0.082
Adjusted R2 0.044
Note: *Significant at the 0.0 I level. **Significant at the
0.10 level.
The results for this regression are a lot better
than previous ones. All variables have the correct ex-
pected coefficient and the constant is once again very
significant. What is surprising, though, is the fact that
compared to the previous regressions the coefficient
for YPC2 is not significant anymore. On the other
hand, both YPC and Illiteracy turn out as significant
57
VII. Conclusions
The results for all of the four different models
lead to the conclusion that the inverted V-hypothesis
does not hold. What seems to be even more surpris-
ing is the faint appeal that there is somewhat of an L-
shaped relationship between GDP per capita and in-
come inequality. Although all the three different prox-
ies for income inequality in the three first models seem
to point in this general direction, the regression statis-
The Park Place Economist Volume XI
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centage of the variance in Gini coefficients amongst
coun1ries with similar levels of development. It is only
through these means that we will someday come up
with the answer to what really influences income in-
equality and then, both individual countries and the
world as a whole will benefit from this newfound
knowledge.
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